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Introduction: Here we discuss thc bibliographic 
record o f  Lunar Scicnce as puhlishcd in refereed jour- 
nals from 1955 to 2002. New tools in bibl~omctrics. 
1.e. thc study of publicatrons and c~tations. revcal the 
strlicture of this s c ~ c n t ~ t i c  field by measuring and visu- 
alizing connections between published papers. This 
approach is especially powerfill when applied to a well 
defined field such as  Lunar Scicnce[l]. Lvhich is 
strongly affected by policy and the actions resulting 
from policy, most obviously gathering samples from 
the Moon. This poster presents some results obtained 
by processing a dataset of lunar science blblrographic 
records through a bibliographic visualization program. 
Methodology: The technique of  algorrth~nic histo- 
riography implemented in the HistCite soft\rare[?] 
represents the literature of a field as a network in 
which papers are represented by nodes, and citations 
by directed arcs betwecn nodes[3]. A citatron indl- 
cates a judgement on the part of authors of Paper A 
that Paper B is relevant to their work. Summing over 
many such judgements. the total nu~nber  of citations to 
a paper from a set of papers is a measure of the signifi- 
cance of the papcr within that set of papers[4]. 
The set of paper-s under study was defined by a 
on the Expanded Science Citation Index of IS1 
Web o f  Science[5]. The 16,173 results of the query 
are reasonably representative o f  the lunar science lit- 
erature from 1955 to early 7008. The number o f  cita- 
tior~s of each paper by other papers in the dataset was 
uscd to prc-select especially significant papers within 
the field o f  lunar science for processing and display. 
The visualization algorithm[h] incorporated into Hist- 
Cite displays the citation network according to the 
t'ollowing principles: 
Vertical axis represents time 
Node sizes proportional to citation score 
Horizontal positioriing calculated to 
minimize overlap o f  arcs 
Two key values were varied to effect different 
visualizations on the data set: 
1 ) Number of nodcs 
2 )  S u e  o f  time w indow 
Together thesc variables determine the resolution 
o f  the literature overview: decreasing tilnc window 
' The query uscd \vas (TS-moon or TS=lunar). taken 
over all document types for all years in (he SCI- 
EXPANDED database. The query was performed 
March 8. 2008. 
size or increasing number o f  nodes givcs a more de- 
tailed vie-. Figure 1 shows a 100-node historiograph 
covering the cntlre period of thc data set. Very reccnt 
papers are under-represented since they are typically 
still actively accu~nulnting s~ta t ions .  Figure 2 shows a 
50-node graph cwer ing 1967 - 1971. The cluster o f  
papers on the left side of figlire 2 deal with the lunar 
magnetosphere and related e fkc t s .  The large node in 
the middle of Figure 2 represents the anonymous I969 
Scrr17cr articlc "Preliminary Examination of Lunar 
Sarnples from Apollo 11"[7]. This sensational papcr 
also appears in figure 1 ncar the middle top of the 
graph ( i t  is the largest node). where its incorporation 
into significant work on lunar geology and remote 
sensing can be traced. Dircct interest in this paper was 
immediate and intense but short-lived: The Web  of 
Science "Analyze Rcs~~ l t s "  tool. which gives a distri- 
bution of citation counts by year, shows that more than 
83"h of the 766 c~tations to the paper occurred before 
1973. and no more than 2 per year accrued after 1976. 
Fig 1 
Figure 3 was produced using a sl~ghtly more sophisti- 
cated technique. First. the I IistCile software was uscd 
to identify all papers within the data set that cited the 
1969 .Scier/c,e paper reporting the preliminary Apollo 
I I results. Only those papers above a citation thresh- 
old were retained. That threshold is set as the h-index' 
- The h-index is defined as the maxi~num number of 
papers that can be selcctcd from a collection such that 
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for the sct of papers citing [7]. h-index--19. All papcrs 
in the datasct citing rhcse 19 papers werc identified 
and aclded to the collection, then all papcrs below the 
new h-index=3h werc discarded and the remaining 
papers fed into the visualization algorithm. The result 
is a tree of the most prominent members of the farn~ly 
of papers for which [7] is a first or second degree an- 
cestor. 
Fig 2 
Fig 3 
Three broad thematic subscts are evident in this 
family. To the right is a group of papers concerned 
with lunar surface properties, including especially sur- 
face composition. impacts. weathering. and optical 
effects. Down the middle are papers concerned with 
the colnposition of  the lunar interior and crust. and to 
each paper selccted has a citation score equal to or 
higher than the number of  papers selected[8]. 
the left is a large body of litcrat~lrc concerned with 
lunar volcanism and the formation of  the maria. 
Results: The applications of the work demon- 
strated here arc twofold. Firstly. the HistCite software 
generates a fill1 bibliographic record with each histo- 
riograph. The bibliography and the historiograph to- 
gether can be used to explore thc lunar literature - for 
example. Figure I above might be taken as  a guide to 
the most significant papers in late 20"' century lunar 
science. Onc simple but significant product from this 
effort is the production of bibliographies of  the most 
cited papers in sub-fields within Lunar Science. These 
bibliographies are of particular importance as the U.S. 
Space Evploration Policy refocuses N.4SA.s attention 
on the Moon: they will be made available at the July 
meeting. 
Secondly. since citations are taken to represent 
judgements of relevance, clusters of densely intercon- 
nected papers may indicate focal points o f  significance 
in the history of  lunar science. What are the organiz- 
ing principles behind these clusters? .4 specific space- 
craft launch'? A change in national priorities? An ad- 
vance in instr~~rnentation? A new data processing tcch- 
nique? A breakthrough result'? In some cases. the 
answer is suggested in the historiograph itself. For 
example. in Figure 2, samples from the first manned 
Moon mission appear to catalyze a batch of significant 
literature on the lunar surface. Longer term, this 
landmark event propagated in the literature through a 
few early analytical studies (Fig 3). In othcr cases, the 
organizing principles of  a relevance cluster may be 
found outside the peer-reviewed literature, as in the 
case of policy changes, funding priorities, and world 
events. 
Once the field is visualized and analyzed, it can be 
synthesized into a narrative for which the visualiza- 
tions serve as  i~nderlying structure and accompanying 
illustration. The ultimate aim o f  this work is to con- 
nect thematic dcvclopments in the literature of lunar 
science to historical events. Toward this end, the 
poster presented at the conference will include a histo- 
riographical overview of the field (Fig I )  augmented 
with launch dates and major policy events along the 
temporal axis. 
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